Repeatability of performance rankings and wool production characteristics of merino ewes in a semi-arid farming environment. by Manson, Dale Ashley
ffi
REPEATABILITY OF PERFORMANGE RANKINGS AND
WOOL PRODUCTION CHARACTERISTICS OF MERINO
EWES IN A SEMI.ARID FARMING ENVIRONMENT
A thesis submitted to
The Univers¡ty of Adelaide
for the degree of
Master of Applied Science (Agriculture)
by
Dale Ashley Manson
Department of Animal Science












1.1 Background to the Topic
1 .2 Reasons for lnvestigating the Topic
1.3 Significanceto the lndustry
2. Literature Review
2.1 GeneralBackground of the lndustry
2.1.1 Merino Studs and Strains
2.1.2 Nucleus and Group Breeding Schemes
2.1.3 Ram Use in Commercial Flocks
2.2 Breeders' Selection Policy
2.2.1 Background
2.2.2 Age of Single Stage Selection & Classing
2.2.3 Two Stage Selection
2.2.4 Parental Selection
2.3 Objective Measurements & Selection lndices
2.3.1 Background
2.3.2 Woolplan
2.4 Genetic Background of Repeatability
2.4.1 Repeatability& Between-Age Single Character PhenoÇpic
Correlations
2.4.1.1 Wool and Body Characters
2.4.1 .1.a Estimated Repeatability of Greasy Fleece Weight
2.4.1.1.b Estimated Repeatabilityof Clean Fleece Weight
2.4.1.1.c Estimated Repeatabilityof Mean Fibre Diameter
2.4.1.1.d Estimated Repeatabilityof Body Weight
2.4.2 Repeatability - Follicle Curvature & Skin Characteristics
2.4.3 Repeatability - Fertility Characters
2.4.4 Repeatability- Animal Health Factors
2.4.5 Phenotypic Correlations Between Measured Characters
2.5 Genetic & Environmental lnteractions


































2.4.1 .1.e Estimated Repeatability of Woolplan lndices Rankings 73







-2.7 Barriers to Adoption of Selection lndices and Objective Measurement 88
2.8 lmproving the Application of Objective Measurement lnformation 933. Materials and Methods 96
3.1 Materials 96
3.1.1 Property 96










3.2.1 Field Trial Phase 100
3.2.1 .a Animal ldentification & Data Recording 100
3.2.1 .b Traits Measured 100
3.2.1 .c Shearing 101
3.2.1.d Mid-sideSampling 101
3.2.1.e Fleece Weighing 102
3.2.1.f Body Weighing 102
3.2.2 Laboratory Phase 103
3.2.2.a Traits Measured 103
3.2.2.b WoolTesting 103
3.2.2.c Scouring 104
3.2.2.d Oven Dry Yield Testing 105
3.2.2.e Carding 106
3.2.2.f Determination of Mean Fibre Diameter 106
3.2.3 StatisticalAnalysís 107
3.2.3.a Traits Analysed 107
3.2.3.b Analysis Conducted 109
3.2.3.c Adult Performance 110
3.2.3.d StatisticalAnalysis of Data 110
3.2.3.e ArithmeticMean 111
3.2.3.f Standard Deviation 112
3.2.3.9 Coefficientof Variation 113
3.2.3.h Phenotypic Correlation 119
3.2.3.i Estimated Repeatability 1153.2.3j Standard Error of Repeatability 118
3.2.3.k Accuracy of Producing Ability Estimate 1194. Results i21
4.1 Fleece and Body Characteristicsand Woolplan lndices 121
4.2 Phenotypic correlation Between Adjacent MeasurementAges 12s
4.3 Phenotypic Correlation of Age of MeasurementVs Adult Performance 130
4.4 Estimated Repeatabilityof Characters 135
iii
4.5 Accuracy of Producing Ability for each Character5. Discussion
5.1 Current Practices
5.2 lnterpretation of the Statistical Analysis
5.2.1 Analysis of Performance Records Collected
5.2.2 Potentialfor Flock Production Gains through Animal Selection
5.2.3 Age of Selection
5.2.4 Number of Records Required to Provide Accuracy of Selection
5.3 Mean Fibre Diameter
5.4 Greasy Fleece Weight
5.5 Clean Fleece Weight
5.6 Body Weight
5.7 Woolplan lndices
5.8 Conclusions - Recommended Strategy for the Selection of Merino Sheep6. Appendices
6.1 Appendix: 1. Repeatability Estimates and Phenotypíc correlations
of Wool & Body Characters
6.2 Appendix 2. Repeatabilityof OtherWool & Body Characters
6.3 Appendix: 3. Repeatability Estimates of Fertility Characters in
Merino Ewes


























A flock of 205 strong wool South Australian bloodlíne Merino sheep was run in a
semi-arid cereal/sheep farming environment at Wanbi in the Murraylands area of
South Australia. Shearing and collection of performance records occurred on five
separate occasions at successive ages ranging from 6 months to 42 months.
Characters examined were body weight, greasy fleece weight, clean fleece weight,
mean fibre diameter and eight Woolplan selection indices.
Four key indicators were used to assess the most appropriate age of measurement
and selection, in order to provide the best compromise between selection accuracy
and minimisation of the period that sheep must be retained until selection is
undertaken. These key indicators were; estimated repeatability of each character;
phenotypic correlation of character between age of measurement and adult
performance; phenotypic correlation of character between adjacent measurement
ages; and accuracy of producing ability.
The quality of performance records for within-flock selection remained unaffected by
non-genetic between-year variation imposed evenly across the entire flock.
Between-yearvariation was induced by animal age and environmentalfactors such
as season and nutritional status. Provided that non-genetic between-animal
variation is excluded and data collectíon procedures are sound, producers can have
a high degree of confidence in the reliability of objective performance
measurements collected within their flocks.
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Repeatability estimates and phenotypic correlation coefficients from this trial
indicated that the South Australian strong wool Merino strain is in the low to medium
range in comparison with other Merino strains present in Australia. Performance
measurements collected on sheep at the 6 month age did not provide a satisfactory
indication (not significant) of relative performance superiority of the animals during
later adult life.
However single performance measurements collected al 12 months of age provided
a reliable and accurate (P<0.001) indication of later performance for body weight,
mean fibre diameter and all Woolplan selection indices apart from the CFW options
for indices #1 & #2. A second performance measurement of clean fleece weight,
greasy fleece weight and Woolplan CFW indices #1 & #2 at the 18 month age
provided an accurate (P<0.001) indication of later adult performance.
Two sheep selection systems are available to producers. The first recommended
system is a a two-stage selection procedure involving assessment of the flock at 12
months of age for greasy fleece weight and body weight, followed by culling and a
second assessment of the remaining animals for greasy fleece weight and fibre
diameter at the 18 month age. The second recommended system involves the
once-off use of a selection index, using performance measurements collected at the
single measurement age of 12 months. Selection indices suitable for this system are
the GFW option for Woolplan indices #1, #2, #3 and #4, and the CFW option for
Woolplan indices #3 andli4.
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